During recent years there have been significant advances in both the diagnosis and treatment of primary bronchial carcinoma. Fibreoptic bronchoscopy was developed in Japan in 1964 Accepted for publication 15 July 1981 Medicine undertakes the investigation of cases of possible bronchial carcinoma and the management of cytotoxic treatment. Cases requiring operation are referred elsewhere. The purpose of this study is to review the yield of our pretreatment morphological diagnosis of malignancy and accuracy of cell typing and to investigate the problems involved in obtaining high diagnostic yield and accuracy. The diagnostic yield of each initial (pretreatment) investigation was defined as the percentage of patients submitting specimens in which malignant cells were identified.
The diagniostic accuracy was defined as the percentage agreement between the cell type obtained at initial investigation and the histological confirmation.
SPUTUM
A minimum of three specimens was obtained from each patient, those containing alveolar macrophages being accepted as satisfactory for examination. Special attention was directed to obtaining satisfactory specimens; all patients received physiotherapy and were issued with specific written instructions which were reinforced and supervised by the nursing staff. Since we have long recognised that better sputum specimens may be obtained after bronchoscopy the majority of the sputa submitted were first morning specimens on three consecutive days after bronchoscopy. The specimens were scrutinised at ward level. If obviously unsatisfactory they were discarded and further samples obtained unless the patient's cough was non-productive when all specimens obtained were sent for examination.
BRONCHOSCOPIC SPECIMENS
Distinction was made between patients who had rigid and fibreoptic bronchoscopy. A tumour was defined as visible only if endobronchial tumour tissue was seen and in these cases brushings were taken from the abnormal area; where there was no visible lesion, brushings were taken from the appropriate lobar or segmental bronchus indicated by the radiological positions on posteroanterior and lateral chest x-rays. Biopsies were taken only when tumour tissue was suspected at fibreoptic bronchoscopy. The rigid bronchoscope was employed during the earlier part of the study when only a limited number of biopsy specimens were obtained. Whenever possible the hospital MLSO was present at the bronchoscopy session. He prepared the specimens for histological and cytological examination and informed the bronchoscopist if samples were macroscopically adequate.
BRONCHIAL BRUSH SPECIMENS
Smears from each brushing were spread over an area of 1 cm2 on two previously labelled glass slides and immediately placed in cytological fixative (Carbowax 30 g, glacial acetic acid 2 ml, 95 % alcohol to one litre). Bronchial aspirate was collected in a Vygon mucus extractor from which suitable portions were removed with an orange stick, spread between two slides and immediately fixed in cytological fixative.
BRONCHIAL BIOPSY
Usually several biopsies were taken. The biopsy material was washed from the biopsy forceps with sterile tissue culture fluid into a centrifuge tube containing formol saline. After the final biopsy the forceps were agitated in the fixative to remove small tissue particles.
METHOD OF REPORTING
In order to ensure uniformity in nomenclature of initial and final reports all specimens in which the original diagnosis had been undifferentiated or poorly differentiated carcinoma were reviewed without knowledge of the final tumour histology.
In 34 of 38 cytology specimens it was possible to make a more specific diagnosis of tumour type including eight cases of small-celled anaplastic carcinoma but in seven biopsy specimens due to the small amount of tissue and crush artefacts more precise specification was not possible. These specimens were therefore classified in the large-celled anaplastic group.
False-positive cytology reports in experienced hands should be less than 1 % of the total positive cases.5 "Suspicious" reports are therefore given when the appearances do not conform to the recognised cellular patterns of the various types of malignancy or if necrosis or degeneration precludes a more accurate diagnosis. In this study reports "suspicious of malignancy" were not included in the analysis. Table 2 the accuracy of cell type diagnosis at the various initial investigations was compared with the final histological findings. In Table 3 keeping with figures quoted from a general hospital5 but lower figures (9 %) from a chest unit have been obtained.5
Results
The preparation of smears of sputum is a timeconsuming and meticulous procedure and should not be delegated to a junior member of the laboratory staff;14 in a busy laboratory, however, this may be unavoidable. Improved results have been quoted using a homogenisation and concentration technique6 but we have no experience of this method.
In practice sputum cytology can be expected to diagnose between 50 and 60% of an unselected series of lung cancer patients.5 6 Although increasing the number of satisfactory samples examined from each patient will improve the yield, the additional work makes heavy demands on highly trained staff. An additional series of sputa, therefore, should only be submitted when there is a strong clinical suspicion of malignancy and the diagnosis cannot be made by other methods.5 14 FIBREOPTIC BRONCHOSCOPIC CYTOLOGY Samples obtained at fibreoptic bronchoscopy are the most rewarding of all methods of diagnosis. The bronchoscope is passed nasally and is not withdrawn until the procedure is completed. Aspirations and brush material must therefore be drawn along the whole length of the bronchoscope and it is possible that much of the material is lost in the interior. 16 Some withdraw the bronchoscope with brush in situ after each brushing16 but this necessitates the insertion of the bronchoscope through an endotracheal tube which causes considerable discomfort to the patient. An alternative is to submit to the laboratory material obtained when cleaning the bronchoscope after use, mixed with an equal part of cytological fixative. When tumour tissue is not seen it has been our practice to take brushings from abnormal areas indicated by posteroanterior and lateral x-ray examination but an improved yield is 
